The theory of planned behaviour (TPB, Ajzen, 1991) has been used extensively to predict social and health behaviours. However, a critical test of the TPB is whether interventions that increased scores on the theory's predictors would engender behaviour change. The present research deployed a novel technique in order to provide this test. Statistical simulations were conducted on data for 30 behaviours (N = 211) that estimated the impact of interventions that generated maximum positive changes in attitudes, subjective norms, and perceived behavioural control on subsequent intentions and behaviour. Findings indicated that interventions that maximized TPB variables had a substantial impact on behavioural intentions. Although TPB maximization increased the proportion of the sample that performed respective behaviours by 28% compared to baseline, the behaviour of a substantial minority of the sample (26%) did not change. The research also identified several interactions among TPB variables in predicting simulated intention and behaviour scores and investigated the mediating role of intentions in predicting 
is mute about what strategies should be used to change these predictors (e.g., persuasive communications vs. behavioural modeling vs. goal setting). This consideration is important because most interventions designed to change TPB variables are better construed as tests of cognition change strategies than as tests of the capacity of TPB variables to promote behaviour change. Second, -TPB-based‖ interventions rarely generate significant changes in attitude, subjective norm, and PBC (Hardeman et al., 2002) , and thus do not permit inferences about potential impacts on intentions or behaviour that would accrue from generating substantial changes in the respective predictors (either individually or in combination).
One approach to these issues that has not (to our knowledge) been used in previous research is to deploy statistical simulations to estimate the likely impact on intentions or behaviour of maximum changes in each of the predictor variables specified by the TPB.
Statistical simulations permit precise answers to questions about the anticipated effect of, e.g., increasing participants' mean attitude toward a behaviour from 0.02 to 3.00 (on a -3 to +3 scale), on subsequent intention strength and the likelihood of performing the behaviour. Simulation approaches to attitudinal data were pioneered in the field of political science (e.g., Althaus, 1998; Bartels, 1996; Delli Carpini & Keeter, 1996; Gilens, 2001) where researchers wanted to assess the impact of political knowledge (or rather lack of knowledge) on attitudes and voting choices.
Using regression-based procedures, respondents' preferences (expressed in a public opinion survey) are adjusted to match the predicted preferences of a respondent who shares the same background characteristics but possesses the highest level of political information (usually assessed by a test). Comparing the sample's observed scores on key outcome variables with the imputed values of a ‗fully informed' but otherwise identical sample assesses the importance of political knowledge.
For instance, Althaus (1998) modeled the effect of having ‗full' political information on 45 policy preferences covered in the 1988 and 1992 US National Election Studies surveys. On foreign policy issues the modelled ‗fully informed' sample was, on average, 6.1% more -dovish‖ and interventionist than was the real sample. They were less in favour of using military force to protect oil supplies and were less supportive of isolationist US foreign policies. On fiscal issues they were, on average, 11.6% more in favour of paying for services and deficit reduction, and on operative issues they were 9.2% on average more in favour of free market approaches and less government intervention. As can be imagined, where the imputed and observed percentages straddle the 50% mark, these effects imply a potentially important bias in referenda brought about by a lack of political sophistication among the electorate.
The Present Research
In the present research we use statistical simulations to estimate the impact of changing scores on TPB predictors (attitude, subjective norm, and PBC) on the strength of behavioural intentions and the likelihood of subsequent behavioural performance. Regression-based simulations are tested on data for 30 behaviours from a relatively large sample of participants (N = 211). For present purposes, we assume that the TPB specifies causal relations and that regression weights indicate the degree of causation (McClendon, 1994) . The key question addressed by the present research is whether the TPB provides a sound theoretical basis for behaviour change interventions, i.e., how much change in intention and behaviour is engendered by maximum changes in participants' evaluations of the behaviour, perceptions of social pressure to perform it, and appraisals of control over the performance? In addition, we conduct a sensitivity analysis to assess the range of likely impacts arising out of changes of various magnitudes (i.e. conventionally ‗small', ‗medium' and ‗large' effects) in each of the key constructs in the TPB.
The present research also affords an opportunity to test the structure of the TPB in three ways. First, the extent to which the theory is a -sufficient‖ account of intentions and behaviouror requires extension or modification -can be determined by the extent to which maximizing TPB predictors generates the maximum possible values in intentions and behaviour. Second, the TPB assumes that intentions mediate the impact of attitude and subjective norm on behaviour, Simulating Behaviour Change 8 whereas perceived behavioural control may have direct and/or indirect effects (Ajzen, 1988) . The present research tests the mediation hypothesis by examining whether maximizing attitude, subjective norm, and PBC scores increases behavioural performance after intention scores have been maximised.
The third aspect of testing the structure of the TPB concerns the possibility that attitude, subjective norm, and PBC may have interactive rather than additive effects on intention and behaviour change. Eagly and Chaiken (1993) pointed out that tests of interactions between TPB variables are rare (see Conner & McMillan, 1999 , for a notable exception). Three particular interactions that have been proposed in the literature (but rarely tested) will be examined here.
The first is the contingent consistency hypothesis (e.g., Acock & deFleur, 1972; DeFleur & Westie, 1958; Grube & Morgan, 1990; Rabow, Neuman, & Hernandez, 1987) . Briefly, this hypothesis proposes that the effect of attitudes on intentions depends upon the extent of normative support for the behaviour. Attitudes should have greater impact on intention when subjective norms favor the performance, and have less impact when there is social pressure not to perform the behaviour. Previous findings concerning the contingent consistency hypothesis have been equivocal, and further tests are warranted (see Grube and Morgan, 1990 , for discussion).
The second interaction hypothesis comes from Eagly and Chaiken (1993) , and suggests that PBC may interact with attitudes in predicting intentions. Eagly and Chaiken questioned the causal link between PBC and intention in the case of behaviours that are negatively evaluated, on the grounds that it is implausible that the mere controllability of behaviour would enhance people's motivation to perform a negatively evaluated behaviour, e.g., to shout out loudly in libraries (p. 189). According to this idea, simulating maximum values of PBC should have less impact on behavioural intentions when attitudes toward the behaviour are negative and greater impact when attitudes are positive. The evidence for this interaction is mixed. For example, some studies have found no evidence that attitudes moderate the PBC-intention relationship for alcohol-related behaviours (Conner, Warren, Close & Sparks, 1999; Norman & Conner, in press ).
In contrast, other studies have reported significant attitude x PBC interactions in relation to drug use intentions (Conner & McMillan, 1999; McMillan & Conner, in press ).
The final interaction tested here concerns the potential synergy between PBC and intention in predicting behaviour. Ajzen's (1991) rationale for introducing the concept of PBC was that an intention can only find expression in behaviour when the person possesses the relevant resources, ability, or opportunity to act. This idea implies that greater perceived control over behaviour should be associated with improved consistency between intentions and behaviour. However, support for this hypothesis has been mixed in studies to date (e.g., Armitage and Conner, 2001) , because people's perceptions of control may not accurately reflect the amount of actual control over the behaviour (Sheeran et al., 2003) . One way of indexing the accuracy of PBC might be to use the level of consensus about control judgments among a sample (i.e., the variability in PBC scores); the idea is that consensual control perceptions are likely to be more accurate than are control perceptions characterized by disagreement. Thus, the prediction tested here is that PBC affects how well simulated intentions predict behaviour predominantly when there is considerable agreement about the extent of control over the behaviour.
In sum, the present research aims to evaluate the TPB's structure and its capacity to guide behaviour change interventions. Simulated changes in intention and behaviour scores, moderation of attitude-intention, PBC-intention, and PBC-behaviour relations, and mediation of predictorbehaviour relations by intention are each examined. In particular, we estimate (a) How much change in intention is engendered by maximizing scores on attitude, subjective norm, and PBC (both individually and in theoretically-specified combinations); we also conduct a sensitivity analysis that assesses the impact of small, medium, and large changes in the predictors on intention scores, (b) To what extent does the impact on intention of maximizing attitude scores depend on supportive norms (the contingent consistency hypothesis), and to what extent does the impact on intention of maximizing PBC scores depend on supportive attitudes, (c) How much change in behaviour is engendered by maximizing scores on attitude, subjective norm, and PBC, and by generating small, medium, and large changes in these predictors, (d) To what extent does the simulated impact of intention scores on behaviour depend on both perceived control over the behaviour and consensual perceptions of control, and (e) Whether maximising attitude, subjective norm, and PBC augments behavioural performance after intention scores have been maximised.
METHOD

Participants and procedure
Students at a UK university (N = 211) voluntarily completed a questionnaire assessing TPB constructs for 30 behaviours (see Table 1 for the list of behaviours). The focus of the questions was on performing each of the behaviours in the -next two weeks‖; a second questionnaire administered two weeks later requested self-reports about performance of the behaviours. Because the present study forms part of a larger research project, only relevant questionnaire items are described here.
Questionnaires
The TPB constructs were measured using 7-point scales (-3 to +3). Intentions (INT) were measured by two items (e.g., -I intend to [perform the behaviour] over the next two weeks‖, definitely do-definitely do not). Attitude (ATT) items had the form -(Performing the behaviour) over the next two weeks would be…‖ with responses on three semantic differential scales (goodbad, enjoyable-unenjoyable, pleasant-unpleasant) . Subjective norms (SN) were measured by two items (e.g., -Most people who are important to me think that I should [perform the behaviour] over the next two weeks‖, definitely yes-definitely no). Perceived behavioural control (PBC) was measured by four items: -For me to (perform the behaviour) over the next two weeks would be …‖ (easy-difficult), -If I wanted to I could easily (perform the behaviour) over the next two weeks‖ (strongly agree-strongly disagree), -How much control do you have over (performing the behaviour) over the next two weeks?‖ (complete control-no control), and -I feel in complete control over whether or not I (perform the behaviour) over the next two weeks‖ (strongly agreestrongly disagree). Reliabilities proved satisfactory for TPB variables across behaviours (median alphas were .97, and .83 for ATT and PBC, respectively, and the median correlations for the twoitem INT and SN measures were .94 and .87, respectively).
Measures of TPB variables all specified particular levels of performance for the target behaviours (e.g., -exercise at least 6 times in the next two weeks‖, -attend all of my lectures‖).
To maximize scale correspondence (Courneya, 1994) , the behaviour measures at follow-up asked participants to indicate whether or not they had performed the behaviour at the specified frequency (yes/no). At least 201 students completed measures on both testing occasions for each behaviour (see Table 1 ).
RESULTS
Descriptive Findings
Table 1 presents descriptive statistics (M, SD) for the TPB constructs for each of the 30 behaviours. It is notable that mean SN scores vary considerably across the behaviours; some behaviours, like deciding to buy a magazine or rent a video, are seen as involving little social pressure whereas others like avoiding smoking and attending lectures are behaviours that referents definitely want the person to undertake. Perceived behavioural control is high for behaviours like magazine purchase, eating fruit, and taking vitamin pills. However, while mean PBC scores do not drop below the mid-point of the scale, behaviours like visiting a bottle bank, going to the countryside and getting 7 hours of sleep are perceived as less under individual control. There is a range of ATT scores though the means reflect positive evaluations of the majority of behaviours. The percentage of participants who reported performing the 30 behaviours at follow-up ranged from 6% to 79%; across behaviours, the median proportion who acted at the specified frequency was 47%. Thus, there is a good deal of scope for improving rates of behavioural performance among the present sample.
Simulations
Two sets of simulations were conducted that reflected the ordering of processes within the TPB. First, the impact of simulated maximum values of attitude, subjective norms and control beliefs on intentions was assessed for each variable separately, and for combinations of these variables as specified by the TRA (ATT + SN) and TPB (ATT + SN + PBC). The second set of simulations modelled the separate and combined impact of intentions and PBC on behaviour.
Consistent with the TRA and TPB, it was assumed that interventions engender changes in ATT, SN or PBC first, that these changes are then reflected in changes in intentions, and that intention change then generates behaviour change. Thus, we modelled the impact on behaviour of simulated values of intentions accruing from maximum values of ATT, SN, and PBC (rather than maximum values of intention) to respect the assumption that interventions affect intentions through their effects on the theory's predictors.
Simulations for Behavioural Intentions. The process of simulating intention scores proceeded in stages as follows: First, INT was regressed on ATT, SN and PBC. Second, a simulated data set was generated where participants' scores on all variables remained unchanged except for the to-be-maximized variable where the maximum possible value was substituted for the observed value (e.g., all respondents' ATT scores were set to +3). Third, predicted INT scores were calculated using the regression weights obtained in the first stage. This process was repeated for each predictor separately and for combinations of predictors for all 30 behaviours. and observed intention scores are also presented. As expected, the beta weights for predictors were strongly positively correlated with the impact of maximizing values for those predictors.
The correlations across the 30 behaviours between the beta weights and changes in intention strength were .75, .75, and .70 for ATT, SN and PBC, respectively (all ps < .001).
In Intention scores from the TRA simulations (Mdn = 2.35) indicated that maximizing ATT and SN simultaneously generated significantly stronger intentions compared to maximizing ATT, SN, or PBC on their own (all ps < .001). Not surprisingly, the same was true for TPB simulations (simultaneous maximization of ATT, SN, and PBC). Moreover, the TPB generated significantly stronger intentions than did the TRA (z = 4.78, p < .001). The median intention score across the 30 behaviours for the TPB simulation was 2.81 (out of a maximum score of +3). This finding suggests that maximizing ATT, SN, and PBC scores is sufficient to generate virtually the maximum possible intention scores. In sum, the simulations indicate that maximizing TPB predictors has a substantial impact on intention strength.
Sensitivity Analyses: Simulations for Behavioural Intentions.
We also assessed the impact of ‗small' (.2 SD), ‗medium' (.5 SD), and ‗large' (.8 SD) changes on the three TPB predictors on simulated intention scores (Cohen, 1992) . Figure 1 shows the impact of increasing ATT, SN, and PBC by these effect sizes as well as the impact of equivalent changes on ATT and SN simultaneously (TRA) and ATT, SN, and PBC simultaneously (TPB). The findings indicate that small, medium, and large increases in the individual TPB predictors generated linear changes in intention scores. Small changes in attitude, SN, and PBC were associated with median intention scores of .75, .60, and .67, respectively, whereas for large changes in these predictors, the respective intention scores were 1.20, 1.05, and .90. Compared to the baseline observed intention scores, increments in ATT, SN, and PBC all produced significant increases in intentions across the 30 behaviours (all zs > 4.73, p < .001). Generating change in all three TPB variables simultaneously produced greater change intention scores compared to generating change in TRA variables or the individual predictors, and this was true at each level of change (small, medium, and large). For instance, a large change in TPB and TRA variables engendered intention scores of 1.93 and 1.73, respectively. Thus, the findings from the sensitivity analyses are consistent those obtained for the maximisation analyses. However, the virtue of the former analyses is that they are likely to offer a more realistic portrayal of the changes in intention that would accrue from real-world interventions designed to increase scores on TPB predictors.
Interaction Effects in Intention Simulations. The simulations for behavioural intentions
provide a valuable opportunity to test potential interactions that have been proposed in the literature. The first, the contingent consistency hypothesis, states that the impact of attitudes on intention (or behaviour) depends upon the presence of relevant normative support. To test this hypothesis, we computed the correlation between the means for SN and the simulated increment in the values of intention accruing from maximizing ATT. This correlation was positive and significant (r = .60, p < .001), and indicates that maximizing ATT has greater impact on intention scores when subjective norms are supportive. Conversely, of course, less change in intention would be anticipated by increasing attitudes towards the behaviour when subjective norms do not favour the behaviour.
Of interest, however, is the fact that the impact of maximizing attitude scores was also positively correlated with mean PBC scores (r = .63, p < .001) and was negatively correlated with the standard deviations of PBC scores (r = -.57, p < .001). These findings indicate that enhancing attitudes towards behaviours has greater impact on respective intentions when people perceive greater control over the behaviours and when there is a good deal of consensus about the extent of control. In order to examine the relative importance of the mean SN, mean PBC, and variability in PBC scores in predicting the impact of maximizing ATT scores on intentions, hierarchical regression analysis was undertaken. The three predictors were entered on the first step of the equation, followed by the two-way interactions at the second step, and the three-way interaction at the third step. Findings indicated that the only significant predictors were mean SN (beta = .60, p < .01) and variability in PBC (beta = -.63, p < .03, F(7, 22) = 8.74, p < .001, R 2 = .74). These findings suggest that the contingent consistency hypothesis should be extended to take into account not only the extent to which social norms support attitudes but also how much agreement there is about the controllability of the behaviour.
The second potential interaction tested here concerned Eagly and Chaiken's (1993) proposal that PBC has greater impact on intention when the behaviour is positively evaluated.
Consistent with this idea, the correlation between mean ATT and the simulated increment in intention scores associated with maximizing PBC was r = .41 (p < .03) -increasing PBC has less impact on intentions, the less favourable are attitudes towards the behaviour. It was also the case, however, that mean SN was highly correlated with the impact of maximizing PBC (r = .82, p < .001) indicating that maximizing PBC has greater impact on intentions when subjective norms favour performance of the behaviour. Simultaneous regression of mean ATT, mean SN, and their interaction indicated that ATT and SN had additive impacts on simulated intention scores for PBC (betas = .27 and .78, respectively, ps < .02; beta for interaction term = -.04, ns, F(3, 26) = 26.09, p < .001, R 2 = .75). Thus, maximizing PBC has greater impact on intentions when attitude and subjective norm both are positive.
Simulations for Behaviour. The process of simulating behaviour scores proceeded in the following stages: First, using logistic regression analyses, behaviour was regressed on INT and PBC. Second, a simulated data set was generated in which the INT scores were set to the simulated values derived from maximizing the individual predictors and their combinations. In the case of simulating the impact of maximized PBC, PBC scores are set to a maximum value of +3. The third stage involved calculating predicted probabilities of having performed the behaviour using the coefficients derived from the first stage. These mean predicted probabilities are an estimate of the proportion of the simulated sample that would have performed the behaviour when focal variables are maximized.
The first two columns in Table 4 show the odds ratios (OR) for the logistic regression of behaviour on intention and PBC. Findings indicate that, for all of the behaviours, positive intentions were associated with significantly greater likelihood of action compared to negative intentions (OR range = 1.28 to 2.65, Mdn = 1.83). Interestingly, PBC significantly predicted behaviour in only 11 out of 30 cases after intention had been taken into account (OR range = .67 to 3.12, Mdn = 1.24). Nagelkerke R 2 values ranged from .09 (Avoid lying in past 9am) to .74 (Avoiding eating meat) with a median value of .35. .60, respectively). In sum, the TPB appears to provide a better account of the antecedents of intention change than the antecedents of behaviour change.
Sensitivity Analyses: Simulations for Behaviours. In a similar manner to the sensitivity analyses conducted for intentions, we modelled the impact of ‗small' (.2 SD), ‗medium' (.5 SD), and ‗large' (.8 SD) increments in ATT, SN, PBC, ATT+SN (TRA) and ATT+SN+PBC (TPB) on intentions and then simulated the behaviour change that would result from these increments.
Findings from these simulations are presented in Figure 2 .
For ‗small' (mean plus 0.2 SD) increments of ATT, SN, and PBC, the proportion of participants performing the behaviour are .46, .45, and .45, respectively; these values rose to .52, .50, and .50, respectively, when ‗large' increments were generated. Increments in attitude and subjective norm had to be ‗large' before they engendered significant increases in the proportion of participants performing the behaviour. However, in the case of PBC, a ‗medium' size increment sufficed to produce a significant increase in the proportion of the sample who acted (z = -2.20, p < .05). Again, the TPB out performed the TRA when changes in the respective predictors were both ‗small' (.49 and .48, respectively) and ‗large' effects (.66 and .61). In sum, the sensitivity analyses serve to underline the importance of generating substantial changes in multiple TPB predictors in order to produce statistically significant increases in the likelihood of behavioural performance.
Interaction Effects in Behaviour Simulations
. The third interaction hypothesis tested here concerned the possibility that the behavioural impact of simulated intentions would be greater the more control participants perceived over the behaviour, and the more consensus there was about the extent of control. To test this idea, first, we computed correlations between the predicted probabilities associated with maximizing TRA variables and both mean PBC and the standard deviations for PBC. Both correlations were significant (rs = .69 and -.59, respectively, ps < .001) Second, we regressed the simulated behaviour scores associated with maximizing ATT and SN on mean PBC scores, SD for PBC scores, and the interaction between the two terms.
Findings indicated that the only significant predictor of the predicted probabilities was the interaction term (beta = .33, p = .05, F(3, 26) = 10.99, p < .001, R 2 = .56). The interaction was decomposed using procedures recommended by Aiken and West (1991) . We computed simple slopes for PBC at two levels of PBC variability; one standard deviation below the mean (low variability) and one standard deviation above the mean (high variability) (see Figure 3) . Findings indicated that when there was little agreement about the extent of control over the behaviour, PBC did not predict how much impact simulated intentions had on behaviour (B = -.01, ns).
However, when there was a good deal of consensus about control perceptions, then PBC was significantly associated with predicted probabilities for maximized TRA scores (B = 12, p < .01).
This finding supports the idea that PBC is important determinant of the predictive validity of behavioural intentions -when there is consensus about the extent of control 2 .
The Mediating Role of Intentions in Predicting Behaviour. The final set of analysis examined the causal ordering implied by the TPB and, in particular, the role of intention in mediating attitude-behaviour, subjective norm-behaviour, and PBC-behaviour relations. We adopted a different simulation approach than that used heretofore in order to test this hypothesis.
First, we regressed behaviour on to intentions, and then estimated the behaviour scores with INT maximized to a value of 3. Next, we simulated the impact of adding maximized ATT, SN and PBC scores to these regressions and examined to whether doing so produced significant increases in the proportion of participants performing each behaviour. If maximising ATT, SN, and PBC scores increases the likelihood of behavioural performance after INT scores have been maximised, did then this would imply that intentions do not entirely mediate the relationship between respective predictors and behaviour.
Findings showed that the median proportion of the sample that performed the 30 behaviours was .79 when intention scores were maximised. Wilcoxon's tests were then conducted to see whether the addition of maximized ATT, SN and PBC scores significantly increased the proportions of the sample who performed the behaviours above that engendered by maximized INT scores alone. In the case of ATT and PBC, there were significant increases (z = -2.62and -3.82, respectively) but not in the case of SN (z = -1.35, ns). However, even though the increases in the probability of performing the behaviour were statistically significant, these effects were small in substantive terms. The median increments in the proportion of the sample performing the behaviours after intention was set to the highest possible value were 1%, 1%, and 2% for maximization of attitude, subjective norm, and PBC, respectively.
DISCUSSION
The present research examined an important but neglected question about the dominant model of behavioural prediction in social and health psychology -does the theory of planned behaviour provide a sound theoretical basis for interventions designed to promote behaviour change? We adopted a novel technique to answer this question. Statistical simulations were undertaken on data from a large sample of participants and behaviours that accurately reflected the TPB's predictive validity according to previous meta-analytic reviews (e.g., Armitage & Conner, 2001) . Regression-based simulations modelled the impact of an -ideal intervention‖ that maximized attitude, subjective norm, and PBC scores on intentions to perform, and subsequent performance of respective behaviours. Findings indicated that maximizing each of the predictors on their own engendered significantly stronger intentions compared to the intention scores originally observed; however, consistent with the structure of the TPB, simultaneous maximization of all three variables generated the largest increase in intentions. The median intention score across the 30 behaviours that accrued from maximization was +2.81. Since the highest possible value of intention was +3, this finding indicates that the TPB provides an extremely good basis for efforts to change behavioural intentions.
Although the simulations indicate that generating maximum changes attitude, subjective norm, and PBC is likely to engender strong intentions as the TPB proposes, the evidence concerning how well intentions mediate the impact of changes in TPB predictors on behaviour was more equivocal. The TPB predicts that intention mediates the influence of attitude and subjective norm on behaviour; PBC, on the other hand, is thought to directly predict behaviour (after intention has been taken into account) when perceptions of control accurately reflect the extent of actual control over behaviour (see Sheeran, Trafimow, & Armitage, 2003 , for an empirical demonstration). Consistent with TPB predictions, maximising PBC scores increased behavioural performance after intention scores had been maximized, whereas maximising subjective norms did not increase performance. Contrary to expectations, however, maximizing attitude scores also increased performance in the wake of intention maximization. In fact, several correlational studies have found residual effects of attitude on behaviour even after intention was taken into account (e.g., Abraham, Clift, & Grabowski, 1999; Bagozzi, Baumgartner, & Yi, 1989; Norman & Smith, 1995) , and the present findings suggest that such direct effects may be likely in intervention studies designed to increase attitudes. Finally, it is important to acknowledge that the direct of effect of attitude on behaviour was much smaller than was the indirect effect (mediated by intention). The predicted increases in the median proportion of the sample who perform the behaviours were 1% and 8% for the direct and indirect routes, respectively). Thus, intention is an important mediator of the attitude-behaviour relation in the present simulations, but does not entirely mediate this association.
The present study also examined interactions between TPB variables as determinants of simulated intention scores. In particular, we tested the contingent consistency hypothesis (e.g., Grube & Morgan, 1990 ) that maximizing attitude scores would have greater impact on behavioural intention when subjective norm favoured performance of the behaviour. This hypothesis was supported; more supportive norms meant that stronger intentions accrued from attitude maximization. However, the findings also supported an extension of the hypothesis.
Variability in PBC scores was associated with the outcomes of maximizing attitude scores, alongside subjective norm. This finding is novel, and suggests that attitude change is most likely to alter people's behavioural decisions if the behaviour is socially sanctioned, and if people are clear about how controllable is the behavioural performance. This finding also is consistent with the concept of contingent consistency because it serves to underline the importance of the social context as a determinant of attitudinal processes. The present results indicate that the impact of one's personal evaluations of a behaviour on one's intentions to perform that behaviour depends both on approval from others and on consensus among others about perceived controllability.
Eagly and Chaiken (1993) proposed the second interaction hypothesis that the impact of PBC on intention depends upon favourability of attitude towards the behaviour. Again, we found both support for the hypothesis, and evidence that the hypothesis should be extended. Findings supported the idea that maximizing PBC scores engenders stronger intentions when people positively evaluate the respective behaviour. This is consistent with Eagly and Chaiken's analysis: perceived controllability has less motivational impact when attitudes are opposed to performance of the behaviour. In addition, however, maximizing perceptions of control has less impact on intention if subjective norms also are opposed to performance of the behaviour. Thus, it appears that favourable evaluations and social approval of a behavioural performance both need to be in place to obtain greatest benefit from maximizing PBC on intentions. These are important caveats regarding the predictive validity of PBC. Future studies might do well to test interactions between PBC and attitude and subjective norm in order to corroborate the findings obtained here, and also examine whether other variables such as moral norm (e.g., Manstead, 2000) or anticipated affect (e.g., Richard, van der Pligt, & de Vries, 1995) also attenuate the PBC-intention relation.
The key test of the TPB is whether maximum possible changes in attitude, subjective norm, and PBC engender substantial improvements, not only in the strength of intentions to perform behaviours, but also in the likelihood of performing respective behaviours (Fishbein, 1993) . Findings supported the structure of the TPB in predicting behaviour; simultaneous maximization of all three TPB predictors produced greater probabilities of performance compared maximizing each variable on its own or maximizing only TRA variables. Moreover, it seems fair to characterize the extent of behaviour change that accrued from maximizing TPB variables as ‗substantial.' The mean proportion of participants who performed the behaviours increased from 46% at baseline to 74% under TPB maximization. This capacity to generate a potential 28% increase in the likelihood of behavioural performance would seem to suggest that the TPB offers a useful basis for behaviour change efforts.
Although the improvement in the probability of performance is substantial, it is apparent that the TPB provides a better account of the determinants of intention than it does of the determinants of behaviour. Whereas TPB maximization increased intention scores to 95% of their highest possible value (+2.81 on a -3 to +3 scale), respective behaviour scores only increased to 74% of their highest possible value. A substantial minority of the sample (26%) did not perform the behaviours even when their intentions and perceptions of control were at the maximum possible values that could be anticipated by an ideal TPB-based intervention. Thus, although the TPB provides a useful basis for interventions to promote behaviour change, it is also clear that changing intentions and PBC does not guarantee action -there remains a substantial -gap‖ between intentions and behaviour (Sheeran, 2002) Several factors have been proposed to explain why intentions are not always translated into action (reviews by Sheeran, 2002; Sheeran, Milne, Webb, & Gollwitzer, 2005) . One important factor is intention viability which refers to the idea that realisation of intentions is likely to occur only if the person possesses actual control over the behaviour (see also Ajzen, 1991) . Findings from our test of the interaction between the level of perceived control and the extent of consensus about control in predicting the impact of simulated intentions on behaviour were consistent with this idea. We hypothesized that maximizing attitude and subjective norm scores would have stronger effects on behaviour when participants both believe they have control over the behaviour and there is a good deal of agreement about the extent of control. This hypothesis was based on the idea that consensual control perceptions are likely to be more accurate (i.e., better reflect the extent of actual control) than are control perceptions characterized by disagreement. Because greater actual control moderates the intention-behaviour relation (Sheeran et al., 2003) , we predicted that the behavioural impact of simulated intentions would be greatest when perceived control was high and participants agreed that it was high. Findings supported this prediction. We acknowledge that greater consensus about PBC may not always reflect more accurate perceptions of control (e.g., participants all could have inflated estimates of control; e.g., Langer, 1975) , and that further research is needed to specify the relations between consensus and accuracy of control perceptions. Nonetheless, the present findings are compatible with the idea that (lack of) intention viability may help to explain why more participants did not perform respective behaviours under TPB maximization.
Limitations of the Simulation Approach. The present study assessed the impact of maximizing all three TPB constructs in order assess the adequacy of the TPB as a basis for behaviour change interventions. However, it is important to acknowledge limitations of this approach. First, the simulations presented here do not address either the feasibility of behaviour change or the strategies that might engender such change. Experimental studies are needed for these purposes (e.g., Webb & Sheeran, in press). Instead, the present simulations were designed to serve a ‗what if' purpose that enabled us to explore theoretical implications for the TPB in terms of the model's sufficiency assumption and the specified relationships between the predictors (mediator and moderator effects), and applied implications in terms of the ‗in principle' utility of model's predictors as cognitive targets for interventions. In practice, it may prove difficult to develop interventions that simultaneously maximize all three components, as Hardeman et al.'s (2002) Second, the present analyses also raise important conceptual issues. The simulation procedures employed here make assumptions about the nature of models and interventions that are worth considering. First, the simulations assume that maximisation of an individual predictor has no impact on the other predictor variables. Thus, an intervention that influences attitudes is presumed not to influence control beliefs of normative beliefs in relation to the same behaviour.
Although, mean attitude, subjective norm, and PBC scores were not significantly intercorrelated across the behaviours studied here (all rs <.25, ns), the possibility that changing perceptions of control, for example, might change attitudes and subjective norms cannot be ruled out. Consistent with this idea, Leach, Hennessy, and Fishbein (2001) have argued that appraisals of the ease/difficulty of performing a behaviour should be construed as a component of attitude rather than PBC. Whether such -cross-over‖ effects among TPB predictors occur in interventions cannot be addressed using the present data; however, the potential for such effects has clear implications for our understanding of the causal structure of the TPB which considers attitude, subjective norm and perceived behavioural control as independent predictors of intention and behaviour.
Third, the use of regression models implicitly assumes that the regression weights apply to all individuals in the sample even though this is not necessarily the case (Sutton, 2002) . The simulation procedures presented here rely on this ‗equal applicability' assumption and, from the viewpoint of estimating the maximum potential impact of an intervention aimed at a group, is a reasonable one to make. It is likely, however, that the impact of changing TPB predictors on intentions and behaviour will vary between individuals (e.g., for attitudinally-versus normatively versus PBC-controlled participants; Sheeran, Norman, & Orbell, 1999; Sheeran, Trafimow, Finlay, & Norman, 2002; Trafimow & Finlay, 1996) , and indeed may even vary over time. In principle, these variations could be modelled though it would be necessary to collect data from the same individuals on multiple occasions to permit such analyses. Analysing the role of individual differences and temporal factors constitutes a useful avenue for future research.
Conclusions
The present simulations offer an informative alternative test of the adequacy of the TPB as a model of behavioural prediction. Three key questions concerning the structure of the model were examined here: Do the specified predictors combine in additive versus interactive fashion?; Do intentions mediate relations between behaviour and attitude, subjective norm, and PBC?; and, Is the TPB is a sufficient account of intentions and behaviour? Traditional regression analyses rarely have been used to test interactions among TPB predictors (Eagly & Chaiken, 1993) . The present results, on the other hand, obtained evidence that the predictors combine synergistically rather than additively. The attitude-intention relation was moderated by subjective norm and PBC variability, the PBC-intention relation was moderated by attitude and subjective norm, and the intention-behaviour relation was moderated by the interaction between level and variability of PBC. These findings suggest that tests of interactions among TPB variables should become routine in future studies to capture more accurately how the model's predictors combine in determining intentions and behaviour. In addition, the present simulations serve to underline the potential for direct effects of attitude on behaviour (i.e., effects that are not mediated by intention) in interventions designed to promote behaviour change.
Traditional regression analyses also have failed to resolve questions about the sufficiency of the model. The present simulations offered more clear-cut answers, however. First, the TPB has greater sufficiency as an account of intentions and behaviour compared to attitude, subjective norm, and PBC on their own, and the TRA. Second, maximizing TPB variables engendered virtually the maximum possible intention scores across behaviours. We acknowledge that modifications of the TPB such as the Model of Goal-Directed Behaviour and the Extended Model of Goal-Directed Behaviour have introduced additional constructs that permit more accurate prediction of behaviour in traditional regression analyses compared to the TPB (see Perugini & Bagozzi, 2004) . It would be worthwhile simulating intention and behaviour change using these models in future studies for comparison with the present findings Finally, although there was a substantial increase in the proportion of the sample that would perform the behaviours when TPB variables were maximized, almost the same proportion was predicted to fail to perform the behaviours under maximization. The TPB is not therefore a sufficient account of behaviour according to the present analyses, and better explains intention formation than behavioural performance.
These findings imply that the TPB provides a useful starting point for interventions to promote behaviour change. Persuasive communications and other strategies designed to promote more favourable attitudes, subjective norms, and PBC regarding a behaviour can be expected to engender greater likelihood of behavioural performance-if the intervention targets multiple predictors and generates large effects. However, even the most efficacious TPB intervention is likely to be characterised by substantial discrepancies between intentions and behaviour.
Strategies that increase people's actual control over the behaviour (cf. Bandura, 1997) , that generate temporally stable as well as strong intentions (Cooke & Sheeran, 2004; Sheeran, Orbell, & Trafimow, 1999) , and prompt people to form implementation intentions that spell out the when, where, and how of behavioural striving in advance (Gollwitzer, 1993; Gollwitzer & Sheeran, in press ) may be vital in ensuring that people bridge the intention-behaviour -gap‖, and thus be important complements to the TPB intervention studies.
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Footnotes 1 We acknowledge that the TPB's claim that intentions are the immediate prior cause of behaviour is contested (e.g., Greve, 2001 ). Greve's critique is an extensive philosophical work that can be countered by arguing that ‗behaviour'rather than ‗action' is the dependent variable in TPB studies unlike ‗action', the concept of ‗behaviour' does not presuppose intention is the cause. Norman and Conner (2005) discuss this issue in depth, and so we do not pursue this issue further in the present paper for the sake of brevity.
2 Because the present dataset measured cognitions and performance for 30 behaviours, it is possible to conduct within-participants analyses to replicate the between-participants analyses reported in the text. We chose not to conduct these analyses for two reasons. First, there was the practical difficulty of conducting separate regressions for 211 participants with five combinations of predictors and two dependent variables, and then conducting the same regression analyses again using simulated values (a total of 4220 regression analyses). Second, when we compared the between-participants correlations with the median within-participants correlation for respective associations, the differences in the strength of these correlations was not substantial.
Thus, there are no grounds for thinking that within-participants analyses would engender different conclusions compared to the between-participant analyses. Notes: 1 = Predicted prob is the proportion of the sample doing the behaviour All odds ratios deviate significantly from 1 except those underlined and in italics. All difference scores deviate significantly from 0 except those underlined and in italics 
